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As a great tool for study in the fields of physics, chemistry, biology and medicine, 
nuclear magnetic resonance (NMR) exhibits strong vitality and broad application 
prospect. In NMR experiment, as an important target, the homogeneity of magnetic field 
offers the effective assurance to the correct experimental result of NMR, which decides 
the realization of every characteristic of the spectrum and some pulse sequences relying 
highly on the homogeneous magnetic field. Therefore, the method to optimize 
homogeneous magnetic field has been improved constantly since the invention of NMR. 
Gradient shimming, the most effective method of shimming, is studied in this paper. 
Based on the principle of magnetic resonance imaging, gradient shimming calculates the 
field map data to reflect the spatial distribution of magnetic field by every shim coil. Fit 
the spatial distribution of inhomogeneous magnetic field with field maps, and we can 
find out the values of shim coils to optimize the magnetic field. Set the values and 
shimming is done. When the above progress was repeated for some times, the influence 
caused by noise and other factors would be canceled, and the homogeneity would be 
achieved. 
Based on the understanding of physical principle of gradient shimming and algorithms 
of data process, gradient shimming process is programmed in this paper, including data 
processing, operational UI and communication. And in order to improve the fitting 
process, a new fitting algorithm is designed and programmed by the application of 
greedy algorithm. 
After a series of simulative experiments by NMR simulation software which was 
designed in the initial work, the new programs of data processing are validated, and the 
process of gradient shimming is proved to work. After a series of real experiments in the 
NMR Spectrometer, we find out the demands of experimental parameters to make 
gradient shimming work, and prove the gradient shimming method that we design to be 














the same homogeneous magnetic field with different fitting algorithms are done, and the 
results show that the new fitting algorithm work more rapidly and efficiently. 
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